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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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Indian Standard ^ ^emrme6 2002 ) 

SPECIFICATION FOR 
ELECTRICAL INSTALLATIONS IN SHIPS 

PART 3 EQUIPMENT 
Section 4 Semiconductor Convertors 



0. Foreword 

0.1 This standard (Part 3/Sec 4) is one among the series of Indian standards for electrical installa- 
tions in sea-going ships, incorporating good practices and co-ordinating as far as possible, existing 
ruJes. These standards form a code of practical interpretation and amplification of the requirements 
of the International Convention on Safety of Life at Sea, a guide for future regulations which may 
be prepared and a statement of practice, for use by shipowners, shipbuilders and appropriate 
organizations. 

0.2 This series of Indian standards on electrical installations in ships consists of the following 
parts: 

Part 1 General, 

Part 2 System design, 

Part 3 Equipment, 

Part 4 Installation and test of completed Installations, and 

Part 5 Special features. 

0-2.1 Under Part 3, different sections have been prepared to deal with individual equipment. 
Other sections dealing with individual equipment are as follows: 

Section 1 Generators and motors, 

Section 2 Switchgear and controlgear assemblies, and 

Section 3 Transformers for power and lighting. 

0.3 In the preparation of this standard, assistance has been taken from I EC Pub 92-304 ( 1980 ) 
'Electrical installations in ships: Part 304 Equipment semiconductor converters' issued by the 
International Electrotechnical Commission. 

0.4 For the purpose of deciding whether a particular requirement of this standard is complied with, 
the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded 
off in accordance with IS : 2-1960 'Rules for rounding off numerical values {revised)\ The number of 
significant places retained in the rounded off value should be the same as that of the specified 
value in this standard. 



1. Scope 

1.1 This standard ( Part 3/Sec 4 ) is applicable to static convertors using power transistor semicon- 
ductor rectifying elements, such as diodes, power transistors, reverse blocking triode thyristors, 
etc, for use in ships. The conversion may be from ac to dc, from dc to ac, from dc to dc and from 
ac to ac. 

2. General Requirements 

2.1 Semiconductor convertors shaFI comply with the relevant requirement of the standard referred to 
hereinafter as well as with the additional requirements given in this standard and the other parts 
of this standard as far as applicable: 

IS : 2511-1963 Polycrystalline semiconductor rectifier stacks 

IS : 3136-1965 Polycrystalline semiconductor rectifier equipment 
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IS : 3895-1966 Monocrystalline semiconductor rectifier cells and stacks 

IS : 4540-1968 Monocrystalline senr^iconductor rectifier assemblies and equipment 

3. Cooling Arrangements 

3.1 Semiconductor converters shall preferably be of dry, aircooled types. 

3.2 Semiconductor convertors of the liquid-immersed type shall prefsrably be hermetically seated, 
ff provision is made for breathing, a suitable dehydrator shall be provided. 

3.3 For liquid-immerse semiconductor convertors, consideration shall be given to provide liquid 
over-temperature alarm and gas-actuated protection devices. 

Note — See Part 4 of this standard regarding installation precautions ( under preparation ). 

4. Selenium Type Rectifier Cells 

4.1 IVlercury-type fungus protection even in minute quantities will damage selenium type cells and 
shall not be used in the vicinity of such cells. 

5. Accessibility 

5,1 Semiconductor converter stacks or semiconductor components shall be mounted in such a 
manner that they may be removed from equipment without dismantling the complete unit. 

6. Service Conditions 

6.1 The service conditions, for example, ambient temperature, stated In IS : 10242 ( Part 1/Sec 1 )- 
1982 'Electrical installations In ships: Parti General, Sec 1 Definitions and general requirements', 

are applicable. 

6.2 If the converter equipment needs to be dried for the purposes of maintenance and inspection, 
special care shall be taiten or that the maximum permissible temperature limits are not exceeded 
when applying heat to the equipment. 

7. Application 

7-1 Forced Cooling — Where forced cooling Is utilized, the circuit shall be designed that power 
cannot be applied to, or retained, on converter stacks unless effective cooling is maintained. 

7.2 Effects from and on the Supply or Load System 

7.2.1 Precautions shall be taken to guard the converter equipment against the harmful effects of^. 
over-current or overvoltage due to disturbance on the supply or load system i^ncluding the effet^*^ 
of regenerated power if the load can operate in such a way. 

7.2.2 Precautions shall also be taken to guard the supply and the load system^gainst the harmful 
effects of any disturbance in the converter itself. 

7.3 Diagrams — All applications shall contain schematic and wiring diagrams, or instruction books 
shall be provided. 

8. Nameplate 

8,1 The semiconductor corner shall be provided with a nameplate fitted in a visible position. The 
following information shall be indelibly marked on the nameplate: 

a) Manufacturer's name, 

b) Identification number of the equipment, 

c) Reference to IS : 10242 ( Part 3/Sec 4 ), 

d) Marine semiconductor rectifier, 

e) Type (silicon, copperoxide, etc ), 

f) Rated output ( kW/kVA ). 

g) Rated ac volts, 

h) Rated ac amperes, 
j) Frequency range, 
k) Rated dc volts, and 
m) Rated dc amperes. 

9. Converter Transformers — If transformers are used in combination with semiconductor con- 
vertors either on the supply side, or the load side of the converter, these transformers shall be in 
compliance with requirements of IS : 10242 ( Part 3/Sec 3 )-1984 'Electrical installations in ships: 
Part 3 Equipment, Sec 3 Transformers for power and lighting". 
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